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Description 
Technical Field 

The present invention relates generally to dental 
implants, and more particularly to a dental implant 
assembly of the type having an implant portion for 
osseointegration in alveolar bone and an abutment por- 
tion securable to the implant portion for supporting a 
dental prosthesis. 

Background Information 

One known arrangement for a dental implant 
involves an implant portion, or artificial root, that is 
received in a hole prepared in alveolar bone, and an 
abutment, or prosthesis support, that is securable to the 
implant portion and that extends beyond the gingival tis- 
sue to support a tooth prosthesis. The implant portion 
and the abutment are constructed as separate compo- 
nents that are secured together by means of a screw 
passed through the abutment and received within a 
threaded bore in the implant portion. 

In a first surgical procedure, an incision is made in 
the gingival tissue to expose the alveolar bone. Follow- 
ing any dressing of the surface of the bone that may be 
necessary, a hole that is complementary in shape to the 
implant portion is drilled in the bone and the implant por- 
tion is inserted. A healing cap or screw is attached to 
the implant portion to occlude the threaded bore, and 
the gingival tissue is stitched closed over the implant 
portion to await osseointegration. 

In a subsequent second operation, following 
osseointegration of the implant portion, the gingival tis- 
sue is again opened to expose the implant portion. The 
healing cap or screw is removed and replaced with a 
second healing cap having an outer surface corre- 
sponding in shape below the gumline to that of the abut- 
ment, but protruding slightly above the gingival tissue. 
The gingival tissue surrounding the second healing cap 
is sutured thereabout to await healing in conformity to 
the outer surface of the second healing cap. After the 
gingival tissue has healed, the second healing cap is 
removed and replaced with a permanent abutment sup- 
porting a tooth prosthesis fashioned thereon. 

In addition to providing a screw to secure the abut- 
ment to the implant portion, it is also known to configure 
the interface between the abutment and implant portion 
to resist rotation of the abutment relative to the implant 
portion. One such configuration involves a raised hexa- 
gon protruding from the abutment-engaging end of the 
implant portion that is received in a complementary hex- 
agonal recess in the implant-engaging end of the abut- 
ment. Alternatively, it is known to provide the hexagonal 
recess in the implant and the raised hexagon on the 
abutment. Such arrangements not only provide resist- 
ance to rotation, but provide for indexing of the abut- 
ment in a plurality of angular orientations relative to the 



implant. 

The anti-rotation configuration illustrated in U.S. 
Patent No. 5,125,840 to Durr et al.. issued June 30. 
1992, comprises the features defined in the preamble of 

5 claims 1 and 8. K shows a base body for implantation in 
bone that is provided with a threaded internal bore. In 
the upper end. a recess is formed that is of a larger 
diameter than the threaded bore to provide a stop 
shoulder at the junction of the recess and threaded 

10 bore. The stop shoulder is provided with four circumfer- 
errtiaily spaced pockets. A ring member, or abutment, is 
provided with a centering collar having an external 
diameter that corresponds to the diameter of the recess 
of the base body. The centering collar has four circum- 

75 fererrtially spaced tongues which are complementary to 
the interlocking pockets of the base body and coact 
therewith to prevent twisting between the ring member 
and the base body. A screw is received through the ring 
member and threadedly received in the threaded bore 

20 of the base body to secure the ring member to the base 
body. 

One factor that is considered important by those 
persons who implant dental implants is the tactile feed- 
back that is provided as the abutment is seated on the 

2S implant portion. During assembly of the abutment to the 
implant, it is important that tactile feedback be provided 
to positively indicate that the abutment is fully seated on 
the implant before the securing screw is tightened. 
Where anti-rotation features that permit indexing are 

30 provided, it is also useful to provide for piloting of the 
abutment on the implant to assist in aligning the abut- 
ment axially with the implant prior to seating the index- 
ing features. 

The complementary hexagon arrangement pro- 

35 vides positive indication of seating in that the abutment 
moves suddenly in the axial direction through the full 
length of engagement of the hexagonal surfaces as the 
complementary surfaces become aligned. There is, 
however, no piloting of the abutment relative to the 

40 implant prior to complete alignment of the hexagons, 
and thus no assistance is provided to maintain the abut- 
ment and implant in axial alignment as the abutment is 
rotated to align the hexagons. 

The arrangement shown in DQrr provides for pilot- 

45 ing of the abutment relative to the implant since the 
centering collar of the ring member is received in the 
recess of the base member prior to the tongues of the 
ring member engaging the pockets of the base body. 
However, due to the depth of the recess, the ring mem- 

so ber travels more than half its ultimate length of engage- 
ment with the base body before the tongues and 
pockets even begin to engage. Thus, it is possible that 
the initial axial displacement could be mistaken for com- 
plete seating of the ring member relative to the base 

55 member, without the tongues and pockets having 
engaged. 
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Disclosure of the Invention 

In accordance with one aspect of the invention, a 
dental implant assembly involves an implant for 
osseoirttegration in alveolar bone. The implant includes s 
an elongate body having a proximal end and a distal 
end, an axial threaded bore open at the distal end, an 
annular shoulder at the distal end, and a plurality of 
spines spaced from one another to define slots therebe- 
tween and disposed circumferentially about the opening 10 
of the threaded bore at the distal end and extending axi- 
aliy away from the shoulder. Each of the splines has a 
curved outer wall lying on a common circle disposed 
radially inwardly of the shoulder. An abutment is remov- 
ably attached to the implant for supporting a tooth pros- 75 
thesis. The abutment includes a proximal end and a 
distal end and an annular end face at the proximal end 
of the abutment in engagement with the annular shoul- 
der of the implant. The abutment also includes an axial 
bore having an internal shoulder, a cylindrical recess 20 
disposed radially inwardly of the annular end face and 
receiving the splines of the implant therewithin. The 
cylindrical recess communicates with the axial bore, 
and a plurality of circumferentially spaced axially 
extending splines defining slots therebetween are dis- 25 
posed within the cylindrical recess. Each of the splines 
of the abutment are received in a respective slot of the 
implant between adjacent splines of the implant, and 
each of the slots of the abutment receive a respective 
spline of the implant between adjacent spines of the 30 
abutment. The splines of the abutment have proximal 
end faces and have an axial length. The proximal end 
faces are recessed axially from the annular end face by 
an amount less than one half the axial length of the 
splines of the abutment A screw is received in the axial 35 
bore of the abutment and has a head engaging the inte- 
rior shoulder of the axial bore and has screw threads 
threadedly engaged with the threaded bore of the 
implant 

It is an object of the present invention to provide a <o 
dental implant assembly including an implant portion 
and an abutment, wherein the abutment resists rotation 
relative to the implant and is indexable relative thereto, 
and wherein the abutment is pilotable on the implant 
prior to full engagement with the implant, and yet pro- 45 
vides a positive tactile feedback indicative of full 
engagement. 

Other objects and advantages of the present inven- 
tion will be apparent from the following description of a 
prefened embodiment made with reference to the draw- so 
ings. 

Brief Description of the Drawings 

FIG. 1 is a cross-section of an implant useful for 55 
osseoirttegration within alveolar bone taken along a 
plane including the longitudinal axis of the implant. 

FIG. 2 is an end view of the implant of FIG. 1 view- 



ing the abutment-engaging end of the implant. 

FIG. 3 is a cross-section of an abutment useful in 
combination with the implant of FIG. 1 taken along a 
plane including the longitudinal axis of the abutment. 

FIG. 4 is an end view of the abutment of FIG. 3 
viewing the implant-engaging end of the abutment. 

FIG. 5 is a side view, shown partially in section, of a 
screw useful for attaching the abutment of FIG. 3 to the 
implant of FIG. t. 

FIG. 6 is a perspective assembly view, shown par- 
tially in section, of the implant, abutment and screw of 
FIGS. 1-5. 

FIG. 7 is a perspective exploded view of the abut- 
ment of FIG. 3 showing a preferred method of construc- 
tion. 

Best Mode for Carrying out the Invention 

Referring to FIGS. 1 and 2, there is illustrated an 
implant 10 comprising part of a dental implant assembly 
and configured in accordance with the present inven- 
tion. Implant 10 is preferably constructed of a biocom- 
patible material such as titanium that is coated with 
hydroxyapatite to further promote osseointegration. 
Implant 10 includes an elongate cylindrical body 12 hav- 
ing a proximal end 14 and a distal end 16. As used 
throughout this description, the term proximal refers to 
that end or direction that is toward alveolar bone when 
the dental implant assembly is implanted, and the term 
distal refers to that end or direction that is away from 
alveolar bone and toward the oral cavity when the den- 
tal implant assembly is implanted. Proximal end 14 is 
smoothly rounded and approximately hemispherical. 
Distal end 1 6, which may also be referred to as the abut- 
ment-engaging end for reasons that will shortly become 
apparent, includes an annular shoulder 18 that extends 
to the periphery of cylindrical body 12 and lies in a plane 
perpendicular to the longitudinal axis 20 of cylindrical 
body 12. 

A plurality of splines 22 rise from and extend axially 
away from shoulder 18 in the distal direction. Each 
spline 22 is defined by an outer surface 24, an inner sur- 
face 26, an end face 28 and side surfaces 30 and 32. An 
annular chamfer 34 connects outer surface 24 and end 
face 28. Outer surface 24 is a curved surface compris- 
ing an arc portion of a cylindrical surface having a diam- 
eter D and lying parallel to the longitudinal axis 20 of 
cylindrical body 12. Diameter D is less than the diame- 
ter of cylindrical body 12, with one-half the difference 
representing the radial width of annular shoulder 18. 
Each outer surface 24 of each one of the plurality of 
splines 22 lies on a common circle having a diameter D 
and centered on longitudinal axis 20. Inner surface 26 is 
a curved surface comprising an arc portion of a cylindri- 
cal surface having a diameter d and lying parallel to the 
longitudinal axis 20 of cylindrical body 12. Diameter d is 
less than diameter D. with one-half the difference repre- 
senting the radial width of each spline 22. Each inner 
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surface 26 of each one of the plurality of splines 22 lies 
on a common circle having a diameter d and centered 
on longitudinal axis 20. Side surfaces 30 and 32 are 
each defined by planes that lie parallel to longitudinal 
axis 20 and parallel to, but displaced from, a respective 
diameter of cylindrical body 12. Each of the plurality of 
splines 22, of which there are preferably six, is uniformly 
dimensioned and uniformly circurrrferentially spaced 
about distal end 16 of implant 10. Thus, adjacent side 
surfaces 30 and 32 of next adjacent splines 22 are par- 
allel to one another and each side surface 30 or 32 is 
co-planar with a corresponding side surface of a gener- 
ally oppositely disposed spline. Adjacent side surfaces 
30 and 32 of next adjacent splines 22 can be consid- 
ered as defining the side walls of a diametrically ori- 
ented slot 36 therebetween. Each slot 36 extends in the 
distal axial direction the full axial length of splines 22. 
Consequently, each slot 36 has a bottom surface 38 that 
is coplanar with annular shoulder 18. 

A central coaxial threaded bore 40 in cylindrical 
body 1 2 is open at distal end 1 6 and has a major diam- 
eter equal to diameter d. Four uniformly circumferen- 
tialiy spaced round depressions 42 are disposed in the 
outer surface of implant 10 at the junction of cylindrical 
body 12 and rounded proximal end 14. Depressions 42 
receive bone ingrowth to assist in anchoring implant 10 
in the alveolar bone. 

Referring to FIGS. 3 and 4, there is illustrated an 
abutment 44 configured in accordance with the present 
invention and particularly configured to mate with the 
implant 10 illustrated in FIGS. 1 and 2. Abutment 44 is 
preferably constructed of a biocompatible material such 
as titanium. Abutment 44 includes a proximal, or 
implant-engaging, end 46 and a distal end 48. Starting 
at distal end 46, the outer surface of abutment 44 is 
defined by a cylindrical surface 50 followed by a frusto- 
conicaJ surface 52 that tapers radially outwardly in the 
distal direction, followed by a frusto-conical surface 54 
that tapers radially inwardly in the distal direction. The 
outer surface of abutment 44 terminates at distal end 48 
at a distal annular end face 56. A cylindrical bore 58 is 
open at distal end 48 and extends coaxially with the lon- 
gitudinal axis 60 to an internal annular shoulder 62, 
which is connected via an annular chamfer 64 to a cylin- 
drical bore 66 of lesser diameter than cylindrical bore 
58. A cylindrical recess 68 having a diameter D and a 
depth A defined by a bottom wall 69 and coaxially 
aligned with longitudinal axis 60 is provided in proximal 
end 46. 

Cylindrical recess 68 communicates with cylindrical 
bore 66 which in turn communicates with cylindrical 
bore 58. A proximal annular end face 70 lying in a plane 
perpendicular to longitudinal axis 60 is defined between 
outer cylindrical surface 50 and recess 68. A plurality of 
splines 72 extend axially from bottom wall 69 of recess 
68 in the proximal direction and extend radially inwardly 
from cylindrical recess 68. Each spline 72 is additionally 
defined by an inner surface 74, an end face 76 and side 



surfaces 78 and 80. Inner surface 74 is a curved surface 
comprising an arc portion of a cylindrical surface having 
a diameter d and lying parallel to the longitudinal axis 60 
of abutment 44. Diameter d is less than diameter D, with 
one-half the difference representing the radial width of 
each spline 72. Each inner surface 74 of each one of the 
plurality of spines 72 lies on a common circle having a 
diameter d and centered on longitudinal axis 60. Side 
surfaces 78 and 80 are each defined by planes that lie 
parallel to each other and to longitudinal axis 60, and lie 
parallel to and on opposite sides of a line drawn diamet- 
rically across abutment 44. Each of the plurality of 
splines 72, of which there are preferably six, is uniformly 
dimensioned and uniformly circumferential ly spaced 
about proximal end 46 of abutment 44. Thus, adjacent 
side surfaces 78 and 80 of next adjacent splines 72 are 
disposed obliquely to one another and tend toward con- 
vergence in the radially inward direction. Adjacent side 
surfaces 78 and 80 of next adjacent splines 72 can be 
considered as defining the side walls of a slot 82 there- 
between. Each slot 82 extends in the distal axial direc- 
tion the full axial length of splines 72. Consequently, 
each slot 82 has a bottom surface defined by bottom 
surface 69 of recess 68. Each spline 72 has an axial 
length that is somewhat less than the depth A of recess 
68. The difference V is the amount by which the proxi- 
mal end faces 76 of each spline 72 are recessed from 
the plane of proximal annular end face 70 of abutment 
44. In the preferred embodiment as shown, the axial 
length of splines 72 is about 1.0 mm, or 0.040 inch, and 
the recess distance "a" is a small fraction of that dis- 
tance, preferably about 0.0127 cm (0.005 inch). 

The splines and slots of the implant and abutment 
are complementary shaped for inter-engagement The 
spines 22 of the implant 1 0 are generally wedge-shaped 
in cross-section, as are the slots 82 of the abutment 44, 
whereas the splines 72 of the abutment are generally 
rectangular in cross-section, as are the slots 36 of the 
implant 10. By providing the generally wedge-shaped 
splines on the implant and the generally rectangular- 
shaped splines on the abutment, a desirable hierarchy 
of failure is obtained. Because the wedge-shaped 
splines have a greater cross-sectional area than the 
rectangular splines in a plane perpendicular to the lon- 
gitudinal axis, the wedge-shaped splines are less likely 
to fail in shear as torque is applied than are the rectan- 
gular-shaped splines. It is desirable that the abutment 
fail prior to the implant in response to excessive torque, 
as replacement of the abutment is a relatively simple 
matter compared to extracting and replacing the 
implant. 

Referring to FIG. 5, there is illustrated a cap screw 
84 having a head 86 at a distal end thereof and screw 
threads 88 at a proximal end thereof. Head 86 has a 
hexagonal recess 90 in the distal surface thereof for 
receipt of a driving tool (not shown), and an annular 
undersurface 92. The diameter of head 86 is slightly 
less than the diameter of cylindrical bore 58 of abutment 
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44 so as to be receivable therein, but greater than the 
diameter of cylindrical bore 66 of abutment 44 so that 
annular undersurface 92 engages annular shoulder 62 
of abutment 44. The major diameter of screw threads 88 
is slightly less than the diameter of cylindrical bore 66 5 
so that screw threads 88 can pass therethrough and is 
nominally the same diameter d as the major diameter of 
threaded bore 40 of implant 10. 

After implant 10 has been implanted in the alveolar 
bone in accordance with well known surgical techniques 
and has become fixed therein by osseointegration, 
abutment 44 and screw 84 can be assembled thereto, 
as shown in FIG. 6. Typically, a hex driver tool is first 
engaged with hex recess 90 of screw 84 and the shank 
of screw 84 is inserted through cylindrical bores 58 and 
66 of abutment 44 from distal end 48 such that screw 
threads 88 protrude proximally from proximal end 46 of 
abutment 44. Screw threads 88 are then started in 
threaded bore 40 of implant 10. Abutment 44 is then 
moved axially in the proximal direction toward implant 
10 until proximal end 46 of abutment 44 engages distal 
end 16 of implant 10. Recess 68 of abutment 44 
encounters chamfer 34 of implant splines 22 and is 
guided thereby such that splines 22 are piloted into 
recess 68. It is highly probable that the mating splines 
and slots of the implant and abutment will not be aligned 
to pass between one another at the initial approach of 
abutment 44 to implant 10. The likelihood is that splines 
22 will be received into recess 68 only the distance "a", 
which in the preferred embodiment is about 0.005 inch, 
as the end faces 28 of spines 22 abut the end faces 76 
of splines 72. The 0.005 inch engagement is sufficient 
to pilot abutment 44 relative to implant 10 so as to pre- 
vent relative lateral movement, but is not so great as to 
provide a tactile feedback that could be mistaken for full 
seating of the abutment 44 against the implant 10. The 
abutment can then be rotated about its longitudinal axis 
60, which is now coaxial with the longitudinal axis 20 of 
implant 10, until splines 22 become aligned with slots 
82, and splines 72 become aligned with slots 36 simul- 
taneously, whereupon the splines of each member will 
abruptly drop into engagement with the respective mat- 
ing slots of the other member, and the abutment 44 will 
suddenly be displaced approximately 0.040 inch in the 
proximal direction until annular end face 70 engages 
annular shoulder 18, at which point abutment 44 and 
implant 10 are fully engaged. Screw 84 can then be 
tightened in threaded bore 40 such that undersurface 
92 engages annular shoulder 62 and draws abutment 
44 tight against implant 1 0. It is significant that the initial 
amount of axial engagement between the abutment and 
implant for the purpose of piloting is a fraction of the 
total length of engagement incident upon full seating of 
the abutment on the implant. This assures that the initial 
piloting engagement is clearly distinguishable from full 
engagement by the tactile feecfcack provided. The pilot- 
ing recess depth "a" should be less than one-half the 
total length of engagement of the splines, and prefera- 



bly about one-eighth of the total length of engagement. 

Referring to FIG. 7, there is illustrated the preferred 
method of construction of the splines and slots of abut- 
ment 44. Because of the relative difficulty of machining 
recessed wedge-shaped slots, it is preferred to manu- 
facture the abutment from two separate components. A 
first component 94 is preferably an integral piece having 
a raised cylinder 96 in which the generally wedge- 
shaped slots 82 have been machined, leaving the gen- 
erally rectangular-shaped spines 72 therebetween, 
resulting in a castellated appearance. A second ring 
component 98 provides outer surface 50 and 52, annu- 
lar end face 70, and recess 68. Ring component 98 is 
pressed onto castellated cylinder 96 in an interference 
fit relationship, resulting in the configuration illustrated 
above in FIGS. 3 and 4. 

While the present invention has been illustrated and 
described with particularity in terms of a preferred 
embodiment, it should be understood that no limitation 
of the scope of the invention is intended thereby. The 
scope of the invention is defined only by the claims 
appended hereto, it should also be understood that var- 
iations of the particular embodiment described herein 
incorporating the principles of the present invention will 
occur to those of ordinary skill in the art and yet be 
within the scope of the appended claims. 

Claims 
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30 1 . A dental implant assembly comprising: 

an implant (10) for osseointegration in alveolar 
bone, said implant including an elongate body 
(12) having a proximal end (14) and a distal 
35 end (1 6), and an axial threaded bore (40) open 

at said distal end; 

an abutment (44) removably attached to said 
implant for supporting a tooth prosthesis, said 
abutment including a proximal end (46) and a 
40 distal end (48), an annular end face (70) at said 

proximal end of said abutment an axial bore 
(58) having an internal shoulder (62), and a 
cylindrical recess (68) disposed radially 
inwardly of said annular end face, said cylindri- 
45 cal recess communicating with said axial bore; 

and 

a screw (84) received in said axial bore (58) of 
said abutment and having a head (86) engag- 
ing said interior shoulder (62) of said axial bore 
50 and having screw threads (88) threadedly 

engaged with the threaded bore (40) of said 
implant; 

characterized by: 
said implant including an annular shoulder (18) 
55 at said distal end (1 6), a plurality of splines (22) 

spaced from one another to define slots (36) 
therebetween and disposed circumferentially 
about the opening of said threaded bore (40) at 
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said distal end and extending axiaily away from 
said shoulder, each of said splines having a 
curved outer wall (24) lying on a common circle 
disposed radially inwardly of said shoulder; 
said annular end face (70) of said abutment s 
engaging the annular shoulder (18) of said 
implant; 

said cylindrical recess (68) of said abutment 
receiving said spines (22) of said implant there- 
within; and 10 
said abutment including a plurality of circumfer- 
entially spaced axiaily extending splines (72) 
defining slots (82) therebetween disposed 
within said cylindrical recess, each of said 
spines of said abutment being received in a is 
respective slot of said implant between adja- 
cent splines of said implant, and each of said 
slots of said abutment receiving a respective 
spine of said implant between adjacent splines 
of said abutment, the splines of said abutment 20 
having proximal end faces (76) and having an 
axial length, the proximal end faces being 
recessed axiaily from said annular end face 
(70) by an amount (a) less than one half the 
axial length of said spines of said abutment. 25 

The dental implant assembly of Claim 1 , in which 
said cylindrical recess (68) of said abutment (44) 
has an internal diameter and said common circle on 
which the outer surfaces of the splines (22) of said 30 
implant (10) lie has a diameter (D), the diameter of 
said cylindrical recess and the diameter of said 
common circle being nominally equal such the 
spines of said implant are received within the cylin- 
drical recess in a relatively close-fitting piloting rela- 35 
tionship. 

The dental implant assembly of Claim 1 , in which 
said slots (36) of said implant are diametrically 
opposed and have planar sidewalls 30, 32) that lie 40 
on each side of a line drawn diametrically across 
said implant 

The dental implant assembly of Claim 1, in which 
said splines (72) of said abutment (44) are diamet- 45 
rically opposed and have planar sidewalls (78, 80) 
that lie on each side of a line drawn diametrically 
across said abutment. 

The dental implant assembly of Claim 1 , in which so 
the splines (22) of said implant (10) have side walls 
(30, 32) that tend toward convergence, and the 
spines (72) of said abutment have side walls (78, 
80) that are parallel, the splines of said implant hav- 
ing a greater cross-sectional area than the spines 55 
of said abutment. 

The dental implant assembly of Claim 1, in which 



the proximal end faces (76) of the spines (72) of the 
abutment (44) are recessed axiaily from the annular 
end face (70) of the abutment about 0.0127 cm 
(0.005 inch). 

7. The dental implant assembly of Claim 1 , in which 
the proximal end faces (76) of the spines (72) of the 
abutment (44) are recessed axiaily from the annular 
end face (70) of the abutment by about one-eighth 
the axial length of said splines (72) of said abut- 
ment. 

8. An abutment (44) for attachment to an implant for 
supporting a tooth prosthesis, said abutment 
including a proximal end (46) and a distal end (48), 
an annular end face (70) at said proximal end, an 
axial bore (58) having an internal shoulder (62), and 
a cylindrical recess (68) disposed radially inwardly 
of said annular end face, said cylindrical recess 
communicating with said axial bore, 

characterized by: 

a plurality of circumferentially spaced axiaily 
extending spines (72) defining slots (82) there- 
between disposed within said cylindrical 
recess, the splines of said abutment having 
proximal end faces (76) and having an axial 
length, the proximal end faces being recessed 
axiaily from said annular end face (70) by an 
amount less than one half the axial length of 
said splines of said abutment 

9. The abutment of Claim 8, in which said splines (72) 
of said abutment (44) are diametrically opposed 
and have planar sidewalls (78, 80) that lie on each 
side of a line drawn diametrically across said abut- 
ment. 

10. The abutment of Claim 9, in which the slots (82) of 
said abutment have side walls (78, 80) that tend 
toward convergence. 

11. The abutment of Claim 8. in which the proximal end 
faces (76) of the spines (72) of the abutment (44) 
are recessed axiaily from the annular end face (70) 
of the abutment about 0.127 cm (0.005 inch). 

1 2. The abutment of Claim 8, in which the proximal end 
faces (76) of the splines (72) of the abutment (44) 
are recessed axiaily from the annular end face (70) 
of the abutment by about one-eighth the axial 
length of said splines (72) of said abutment. 

Patentanspruche 

1 . Dentalimplantat- Anordnung bestehend aus: 

einem Implantat (10) zum Einwachsen in den 
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Kieferknochen, wobei das Implantat einen 
langlichen Teil (12) mit einem proximal en Ende 
(14) und einem distalen Ende (16) aufweist, 
sowie eine axiale Bohrung (40) mit einem 
Gewinde am distalen Ende; 
einem Lager (44) zum Befestigen einer Zahn- 
prothese. das am Implantat lOsbar befestigt ist, 
wobei das Lager ein proximales Ende (46) und 
ein distales Ende 48, eine ringfOrmige Stirn- 
seite (70) am proximalen Ende des Lagers, 
eine axiale Bohrung (58) mit einer inneren 
Schulter (62) und einen zylindrischen Absatz 
(68), welcher an die Bohrung grenzt aufweist; 
und 

einer Schraube (84) in der axialen Bohrung 
(58) des Lagers, mit einem Kopf (86), der auf 
der inneren Schulter (62) der Bohrung aufliegt, 
welche ein Schraubengewinde (88) aufweist, 
das im Cewinde der Bohrung (40) eingrerft; 
dadurch gekennzeichnet, dass 
das Implantat am distalen Ende (16) eine ring- 
fdrmige Schulter (18) aufweist, mehrere Nok- 
ken (22) die voneinander getrennt sind und 
zwischen denen Schlitze (36) gebildet werden, 
und welche urn die Offnung der Gewindeboh- 
rung (40), am distalen Ende angeordnet sind 
und sich axial von der Schulter weg erstrecken, 
wobei jeder Nocken eine gebogene aussere 
Wand (24) aufweist, welche auf einem gemein- 
samen Kreis liegen, der radial innerhalb der 
Schulter liegt; 

wobei die ringfOrmige Stirnserte (70) des 
Lagers in die ringfOrmige Schulter (18) des 
Implantats eingreift; 

der zylindrische Absatz (68) des Lagers die 
Nocken (22) des Implantats darin aufnimmt ; 
und 

das Lager mehrere uber den Umfang angeorti- 
nete, voneinander getrennte, nach aussen 
gerichtete Nocken (72) aufweist, zwischen 
denen Schlitze (82) gebildet werden, und cfie 
innerhalb des zylindrischen Absatzes angeord- 
net sind, wobei jeder Nocken des Lagers in 
einem der Schlitze zwischen nebeneinander- 
liegenden Nocken des Implantats, aufgenom- 
men wird und jeder der Schlitze des Lagers 
einen Nocken des Implantats zwischen neben- 
einanderliegenden Nocken des Lagers auf- 
nimmt, wobei die Nocken des Lagers eine 
proximate Stirnserte (76) aufweisen und sich 
langs erstrecken, und die proximale Stirnserte 
axial von der ringfflrmigen Stirnserte (70) urn 
eine Distanz (a) zuruckgesetzt ist, die Weiner 
als die Halfte der axialen Lange der Nocken 
des Lagers ist. 

2. Dentalimplantat-Anordnung nach Anspruch 1, bei 
welcher der zylindrische Absatz (68) des Lagers 



(44) einen inneren Durchmesser aufweist und der 
Kreis, auf welchem die Nocken (22) des Implantats 
(10) angeordnet sind, den Durchmesser (D) hat, 
und der Durchmesser des zylindrischen Absatzes 
5 sowie der Durchmesser des Kreises, auf welchem 
die Nocken angeordnet sind, gleich sind, wobei die 
Nocken des Implantats relativ eng passend im 
Absatz gefuhrt sind. 

10 3. Dentalimplantat-Anordnung nach Anspruch 1, bei 
welcher die Schlitze (36) des Implantats einander 
diametral gegenuberliegend angeordnet sind und 
ebene Seitenwande (30, 32) aufweisen, die auf 
jeder Seite einer durch das Implantat gezogenen 

15 Durchmesserlinie liegen. 

4. Dentalimplantat-Anordnung nach Anspruch 1, bei 
welchem cfie Nocken (72) des Lagers (44) sich dia- 
metral gegenuberliegen und ebene Seitenwande 

20 (78, 80) aufweisen, die auf jeder Seite einer durch 
das Lager gezogenen Durchmesserlinie liegen. 

5. Dentalimplantat-Anordnung nach Anspruch 1, bei 
welcher die Nocken (22) des implantats (10) Sei- 

25 tenwande (30, 32) aufweisen, die konvergierend 
sind und die Nocken (72) des Lagers Seitenwande 
(79, 80) aufwiesen, die parallel sind, wobei die Nok- 
ken des Implantats einen grOsseren Querschnitt 
aufweisen, als die Nocken des Lagers. 

30 

6. Dentalimplantat-Anordnung nach Anspruch 1, bei 
welcher die proximalen Stirnserten (76) der Nocken 
(72) des Lagers (44) axial von der ringfOrmigen 
Stirnseite (70) des Lagers urn etwa 0.0127 cm 

35 (0.005 Inch) zurOckversetzt sind. 

7. Dentalimplantat-Anordnung nach Anspruch 1, bei 
welcher die proximalen Stirnserten (76) der Nocken 
(72) des Lagers (44) axial von der ringfdrmigen 

40 Stirnseite (70) des Lagers urn etwa einen Achtel 
der axialen Lange der Nocken (72) zurOckversetzt 
sind. 

8. Lager (44) zum Befestigen einer Zahnprothese an 
45 einem Implantat, wobei das Lager ein proximales 

Ende (46), ein distales Ende (48), eine kreisfOrmige 
Stirnseite (70) am proximalen Ende (46) eine axiale 
Bohrung (58) mit einer inneren Schulter (62) und 
einen zylindrischen Absatz (68), der radial von der 

so ringfOrmigen Stirnseite nach innen versetzt ist, auf- 
weist. wobei der zylindrische Absatz an die axiale 
Bohrung grenzt, 
dadurch gekennzeichnet, dass 
er mehrere uber den Umfang angeordnete, sich 

55 radial nach aussen erstreckende Nocken (72) auf- 
weist, zwischen denen Schlitze (82) gebildet wer- 
den, die innerhalb des zylindrischen Absatzes 
liegen. wobei die Nocken des Lagers proximale 
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Stirrrfidchen (76) aufweisen und sich axial erstrek- 
ken und deren proximale Stirnseiten axial von der 
ringfOrmigen Stirnseite (70) um einen Betrag 
zurflckversetzt ist, der weniger ats der halben axia- 
len LSnge der Nocken des Lagers entspricht. s 

9. Lager nach Anspruch 8, bei welch em die Nocken 
(72) des Lagers (44) sich diametral gegenuberlie- 
gend angeordnet sind und ebene Seitenwande (78, 

80) aufwiesen, die auf jeder Seite einer Durchmes- 10 
serlinie liegen, welche durch das Lager gezogen 
ist. 

10. Lager nach Anspruch 9, bei welchem die Schlitze 
(82) des Lagers Seitenwande (78, 80) aufweisen, 15 
die konvergerrt sind. 

11. Lager nach Anspruch 8, bei welchem die proxima- 
len Stirnseiten (76) der Nocken (72) des Lagers 
(44) axial von der ringfOrmigen Stirnseite (70) des 20 
Lagers etwa um 0.0127 cm (0.005 Inch) versetzt 
sind. 

12. Lager nach Anspruch 8, bei welchem die proxima- 

len Stirnseiten (76) der Nocken (72) des Lagers 25 
(44) axial von der ringfOrmigen Stirnseite (70) des 
Lagers um etwa einen Achtel der axialen Lange der 
Nocken (72) versetzt sind. 

Revendications 30 

1 . Ensemble formant implant dentaire comportant : 

un implant (10) pour I'intSgration osseuse dans 
I'os arvaolaire, ledrt implant incluant un corps 35 
oblong (12) avec une extr£mit£ proximale (14) 
et une extr6mit6 distale (16), et un pergage 
axial filet6 (40) ouvert a ladite extr£mit6 distaie 

une butae (44) fixSe amoviblement audit 40 
implant pour supporter une prothdse dentaire, 
ladite butae incluant une extramita proximale 
(46) et une extramita distale (48), une face 
d'extrSmita annulaire (70) a ladite extrSmita 
proximale de ladite butae, un pergage axial 45 
(58) prSsentant un Spaulement intarieur (62) et 
un avidement cylindrique (68) dispose radiale- 
ment vers I'intarieur de ladite face d'extr6mit6 
annulaire. ledrt avidement cylindrique commu- 
niquant avec I edit parage axial ; et so 
une vis (84) regue dans ledit pergage axial (58) 
de ladite butae et ayant une t§te (86) s'enga- 
gearrt dans ledit Spaulement intarieur (62) 
dudit pergage axial et ayant des filets de vis 
(88) en prise de vissage avec le pergage f ileta 55 
(40) dudit implant ; 
caract6ris6 par : 

ledrt implant incluant un apaulement annulaire 



(18) a ladite extramita distale (16). une plurality 
de cannelures (22) espacSes les unes des 
autres pour dSfinir des lentes (36) entre celles- . 
ci et disposes circonf Srentiellement autour de 
I'ouverture dudit pergage ffleta (40) a ladite 
extramita distale et s'Stendant axialement au 
loin dudit apaulement, chacune desdites can- 
nelures ayant une paroi extarieure courbSe 
(24) reposant sur un cercle commun dispose 
radialement vers rintarieur dudit 6paulemerrt ; 
ladite face d'extramita annulaire (70) de ladite 
butae venant en prise avec I'Spaulement annu- 
laire (18) dudit implant ; 
ledit Svidement cylindrique (68) de ladite butae 
recevant lesdites cannelures (22) dudit implant 
dans celui-ci ; et ladite butae incluant plusieurs 
cannelures (72) espacaes circortfarentielle- 
ment et s'Stendant axialement, dSf inissant des 
fentes (82) entre celles-ci disposaes dans ledit 
avidement cylindrique, chacune desdites can- 
nelures de ladite butae atant regue dans une 
fertte respective dudit implant entre des canne- 
lures adjacentes dudit implant et chacune des- 
dites lentes de ladite butae recevant une 
cannelure respective dudit implant entre des 
cannelures adjacentes de ladite butae, les can- 
nelures de ladite butae ayant des faces d'extra- 
mita proximale (76) et ayant une longueur 
axiale, les faces d'extramita proximale atant 
avidSes axialement depuis ladite face d'extrS- 
mita annulaire (70) d'une quantitS (a) irrfSrieure 
a une mortia de la longueur axiale desdites 
cannelures de ladite butae. 

2. Ensemble formant implant dentaire selon la reven- 
dication 1, ou ledit avidement cylindrique (68) de 
ladite butae (44) a un diamatre intarieur, et ledrt cer- 
cle commun sur lequel les surfaces extarieures des 
cannelures (22) dudit implant (10) se situent a un 
diamatre (D), le diamatre dudit avidement cylindri- 
que et le diamatre dudit cercle commun atant norrrj- 
nalement agaux de telle sorte que les cannelures 
dudit implant sont regus dans I'Svidement cylindri- 
que suivant une relation de pilotage d'un ajuste- 
ment relativement serra. 

3. Ensemble formant implant dentaire selon la reven- 
dication 1 . ou lesdites fentes (36) dudit implant sont 
diamatralement opposaes et ont des parois latara- 
les planes (30. 32) qui se situent de chaque cdta 
d'une ligne diamatralement a travers ledit implant. 

4. Ensemble formant implant dentaire salon la reven- 
dication 1, ou lesdites cannelures (72) de ladite 
butae (44) sont diamatralement opposaes et ont 
des parois latSrales planes (78. 80) qui se situent 
de chaque cdta d'une ligne diamatralement a tra- 
vers ladite butae. 
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5. Ensemble formant implant dentaire selon la reven- 
dication 1 , ou les cannelures (22) dudit implant (10) 
ont des parois 1at6rales (30, 32) qui ont tendance & 
converger, et les cannelures (72) de ladite butte 
ont des parois Iat6rales (78, 80) qui sont paralteles, 5 
les cannelures dudit implant ayant une zone en 
section transversale plus grande que les cannelu- 
res de ladite butte. 

6. Ensemble formant implant dentaire selon la reven- w 
dication 1 , ou les faces d'extr6mit6 proximate (76) 
des cannelures (72) de la but6e (44) sont 6vid6es 
axialement depuis la face d'extr^mite annulaire (70) 

de la but6e sur environ 0,0127 cm (0,005 pouce). 



cm (0,005 pouce). 

12. Butte selon la revendication 8, ou les faces d'extrS- 
mitt proximale (76) des cannelures (72) de la butte 
(44) sont 6vid6es axialement depuis la face d'extr6- 
mitt annulaire (70) de la but6e par environ un hui- 
tfeme de la longueur axiale desdites cannelures 
(72) de ladite butte. 



Ensemble formant implant dentaire selon la reven- 
dication 1 , ou les faces d'extr6mitt proximale (76) 
des cannelures (72) de la butte (44) sont 6vid6es 
axialement depuis la face cTextrSmitt annulaire (70) 
de la butte sur environ un hurti&ne de la longueur 20 
axiale desdites cannelures (72) de ladite butte. 



8. Butte (44) destin^e d §tre fbtte k un implant pour 
supporter une proth&se dentaire, ladite butte 
incluant une extr6mitt proximale (46) et une extr6- 25 
mite distale (48), une face d'extr6mitt annulaire 
(70) k ladite extrSmitt proximale, un per$age axial 
(58) avec un 6paulement inttrieur (62), et un 6vide- 
ment cylindrique (68) dispose radialement vers 
I'inttrieur de ladite face d'extr^mitt annulaire, (edit 30 
6videment cylindrique communiquant avec (edit 
pergage axial, 

caracttris6e par : 

une plurality de cannelures (72) espac6es circontt- 
rentiellement et s'6tendant axialement, d6finissant 35 
des fentes (82) entre ceiies-ci, disposes dans ledit 
6videmerrt cylindrique, les cannelures de ladite 
but£e ayant des faces d'extr6mrt6 proximales (76) 
et une longueur axiale, les faces d'extr6mrte proxi- 
male 6tant 6vkJ6es axialement depuis ladite face 40 
d'extr6mitt annulaire (70) d'une valeur inttrieure d 
une moitte de la longueur axiale desdites cannelu- 
res de ladite butte. 

9. Butte selon la revendication 8. ou lesdites cannelu- 45 
res (72) de ladite butte (44) sont diam6tralement 
oppos6es et ont des parois lattrales planes (78, 
80) qui se situent de chaque cfltt d'une ligne dia- 
m&ralement & travers ladite butte. 

50 

10. Butte selon la revendication 9. ou les fentes (82) de 
ladite but£e ont des parois lattrales (78, 80) qui ont 
tendance k converger. 



1 1 . Butte selon la revendication 8, ou les faces d'extr 6- 55 
mitt proximale (76) des cannelures (72) de la butte 
(44) sont 6vid6es axialement depuis la face d'extr6- 
mitt annulaire (70) de la butte sur environ 0,0127 
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